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Abstract 

Strangeness production at SPS-CERN energies is studied within the 
Quark Gluon String Model. The observed shape of rapidity and transverse 
mass distributions are reproduced fairly well for both peripheral and central 
heavy ion collisions. However, for central collisions the model underpredicts 
strange particle abundances by a factor of about 2:2:4 for Kg, A and A, 
respectively. This discrepancy can be considered as a possible manifestation 
of collective string-string interactions similar to the formation of a color 
rope. Model predictions for coming experiments with the Pb beam at 
CERN are given. 
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I INTRODUCTION 

l l f tny ion experiments al ulhaiclat ivis t ic energies have largely been motivated 

b_\ the M-airh for a quarkgluo» plasma (QGP), a macroscopic state of matter where 

quarks and gluons are free to move in a large volume. Enhanced strangeness produc

tion (1. 2] in ultra-relativistic heavy ion collisions is one of the most widely discussed 

signatures for creating QGP. Various models were developed to study this signature 

in difTeient dynamical scenarios. Recently, several experiments have been performed 

to investigate strangeness production in reactions involving relativistic nuclei, par

ticularly XA35 and WA85 at CERN-SPS, and E802, E810 and E814 at BNL-AGS. 

The predictions of the Quark-Gluon String Model (QGSM) for AGS energies were 

presented in ref. (3). Most of the results show an increased strangeness production 

above the p + p data, and sometimes even above previous theoretical expectations. 

An exciting finding of the last experiments with the 200 A GeV Sulphur beam at 

CERN-SPS is the observation of an increase in abundance for strange particles and 

antiparticles when one proceeds from peripheral collisions to central ones [4-6). This 

effect has not been observed at the lower AGS-BNL energies of about 15 A GeV [7] 

and at the CERN-SPS energy of 200 A GeV for lighter projectiles [8]. As it has 

been discussed in a previous work [3], the E802 measurements at AGS-BNL can be 

understood within the Quark Gluon String Model (QGSM). 

In this article, we present rapidity and transverse momentum distributions of 

protons, negative and neutral strange particles in p + S and S+S collisions at 200 

A GeV and compare our calculations with NA35 [4, 5) and WA85 [6] SPS-CERN 

experiments . We present also the mean multiplicities of the above particles in the 

acceptance of NA35 and in the full rapidity range as predicted by the QGSM for p+S , 

S + S and central P b + P b collisions at the energy of 200 A GeV. 

Before passing to the calculational results, one should note that the QGSM in-
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c l u d o nntlici the foiination of QCIP, nor some collective dynamics on either the 

h<id ionic or string level. Had a noticeable discrepancy bclwi-cn experiment and QGSM 

piediit ions been observed, both possibilities should be considered in order to obtain 

a complete assessment of the strangeness production problem. 

II. THE MONTE-CARLO QUARK GLUON STRING MODEL 

The QGSM is a detailed realistic microscopic model (9-11] based on string phe

nomenology of hadronic interactions. In the case of hadron-hadron (h + h), hadron-

nucleus (h + A) and nucleus-nucleus (A+A) collisions, one or more strings can be 

formed which decay later into secondary hadrons. The QGSM takes into account 

that the string decay products (stable hadrons and their excited states - resonances) 

can interact again with other had.*- -ns. Yet one new physics feature is included in 

the model: the interaction of strings (treated in an approximate way by allowing the 

di-quarks in a string, which have not yet been hadronized, to rescatter). However, 

string fragmentation into hadrons occurs independently like in free hadron collisions. 

There are other models which also include similar features like RQMD by Sorge and 

co-workers [12-14] and the last version of VENUS by Werner [15]. 

The QGSM has several possibilities to account for production of strange particles 

and their transverse momentum distributions. The strange production rate is deter

mined by the strange quark content of the colliding hadrons and by the strangeness 

suppression probability at string breakup. Strange hadrons are created by the de

cay of strings with strange and non-strange quarks at their ends. In the QGSM the 

model parameters that influence most strangeness abundance are the flavour forma

tion probabilities and the probabilities of the quark-pair, diquark pair formation at 

string breaking. 

Two- and three-particle reactions, which are not going through string formation, 
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aio important for strangeness pioduction and absorption also (see ref. |3]). 

The tiansveisc motion of hadions in the QGSM arises from different sources: 

pi imordial transverse momentum of the constituent quarks, transverse momentum of 

both quark-antiquark and diquark - antidiquark pairs acquired at string breakup, 

the original transverse Fermi motion of nucleons in projectile and target, and finally 

rescatterings of secondaries or of leading valence quarks or diquarks of a string which 

are not yet completely hadronized. Parameters of the first two sources are fixed 

by ha<ironic data. The Fermi motion changes the effective transverse distribution 

of strings formed by the valence quarks and diquarks of the initial projectile and 

target nucleons. Hence, the original strings formed by the valence quarks or diquarks 

of the initial projectile and target nucleons are not completely parallel to the beam 

axis. The last source is a purely nuclear one and can result in some observable effects. 

For example considerable transverse momentum arising due to secondary interactions 

may give rise to some azimuthal asymmetry, the so called transverse flow, as it was 

pointed out in an earlier publication [16]. 

The parameters of the model were adjusted to the known h+h and h+A data. 

III. CENTRAL S+S EVENTS. NO.NSTRANGE PARTICLE PRODUCTION 

The QGSM provides a tool to predict rapidity, y, and px distributions for pro

duced hadrons. Comparing transverse momentum distributions for different hadrons 

is convenient to do in terms of transverse mass, mr — v/px* + mo1 shifted by the 

value of a hadron mass mo, that is mj- — mo, called transverse kinetic energy. In this 

paper we use this variable. 

As has been shown in previous works [9,17], proton and pion rapidity distributions 

and px spectra measured at SPS-CERN are well reproduced by the QGSM for l60-

induced reactions. This turns out to be true also for central S+S collision data (4, 
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5. ISJ ( M T Figs. I and 2), and means that our model describes correctly the overall 

etulul ion of a colliding system. Note that some kind of thermaliz.dion is approached 

e\en for the baryonic component as follows from noticeable enhancement of the proton 

yield at mid rapidities. The latter results from string-string scatterings and secondary 

interactions particles arising from earlier string hadronization. This takes place even 

far behind the nucleus due to finiteness of the hadron formation time.. It is of interest 

that the widely discussed [19] two-component structure of the transverse momentum 

spectrum of pions is nicely fitted by the QGSM. Note that the production and decay 

of hadronic resonances (mostly A's) contributing to the low pL region are taken into 

account properly. 

IV. NEUTRAL STRANGE PARTICLE PRODUCTION 

A. p + 5 collisions 

It is quite instructive to start the consideration of strangeness production from 

the p + S collisions to see how well the QGSM works for this simple case in the NA3S 

acceptance. As follows from Figs. 3 and 4 the shape of rapidity and transverse mass 

spectra for kaons. lambdas and anti-lambdas is reproduced fairly well. The rapidity 

spectra of newly produced hadrons (A'° and A) have a sharp peak in the mid rapidity 

range. The model agrees with this observation. The target fragmentation region 

dominates in the rapidity distribution of lambdas, so that the A yield in the central 

region of rapidity spectra is underestimated by the QGSM. The model fits the slopes 

of transverse mass distributions in the whole kinematic region considered. 

For the hadron-nucleus case, the QGSM describes successfully not only the shape 

of distr ibutions but the absolute yield of strange particles, as well. This is demon

strated by calculational results in Table I, where the average multiplicities of strange 

particles and accompanying negative hadrons, < h~ >', in the NA35 acceptance, a. 
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,uc given aml cunipaicd to the data. (4,5, 18] For completeness, data for p + p colli

sions are included, æs well. Average hiidron multiplicities in the whole phase space, 

< h > , are even ill a belter agreement with the data. 

B. 5 + 5 collisions 

The rapidity and transverse mass distributions for strange particles produced in 

the central S + S collisions are presented in Figs. 5 and 6. The total number of events 

generated with impact parameter 6 = 0 fm is 1500. In the calculation the experimental 

acceptance for measured neutral strange particles as well as for accompanying charged 

hadrons was taken into account accurately. 

Similarly to p + 5 (or peripheral S + S) collisions, the rapidity spectra of A'j 

and A particles have a sharp peak centered at mid rapidity, and their widths axe 

close to the ones for the proton-induced case. For A particles the distribution is 

naturally symmetrical and its width is larger due to possible production of strange 

baryons in the target (projectile) fragmentation region. It is interesting to note that 

the calculated rapidity spectrum for lambdas from central S + S collisions exhibits 

a distinct dip at mid rapidities like in the proton distribution while the experiment 

shows a quite flat behavior at these rapidities. Though, statistical uncertainties for 

this rapidity range are large enough in the NA35 experiment, this point is quite 

important for estimating the total multiplicity of lambdas. 

According to the NA35 data the effective temperatures for A, A, and K° are 

around T = 193 - 194 MeV in S + S collisions, compared to T A = 174 MeV and 

7/»-o = 206 MeV in p+ S collisions. As seen from Fig. 6 the QGSM gives a perfect de

scription of the slope of transverse kinetic energy distribution for all strange particles 

considered. 

An important experimental observation of the WA85 collaboration (particles mea-
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Miii'd uiili pt > 1 Ci1 V/c) is that the A and A effective temperatures (or slope pa

rameters) are i at IKT high, T as 230 M.-V , al the energy of 200 A GeV for S + IV 

collisions. The slope parameter of negatives is even higher, T =s 250 MeV (6). These 

slopes aie reproduced by QGSM. It is an interesting consequence that particles con

taining valence diquarks have a larger transverse momentum than particles contain

ing an anti-diquar'* because in the QGSM they have a contribution from the original 

Fenni motion, too. In particular, this leads to a higher effective temperature for A's 

than for A s [6]. 

This success of the QGSM is related to taking into consideration the non-

equilibrium nature of an interacting string-hadron system and all subsequent interac

tions of system constituents. The equilibrium thermodynamic consideration using the 

initial temperature as a free parameter fails to reproduce simultaneously the shape 

of transverse mass distributions for all hadrons even if resonance decays would be 

included [19]. 

C. Strange particle abundance in central 5 + 5 collisions 

Although the existing trends of hadron distributions are quite satisfactorily ap

proximated by the quark gluon string model, this approximation is getting less reliable 

for strange particle abundances produced in heavy colliding systems. In our case, this 

is evidently seen in the model results for central S + 5 collisions. The needed multi

plication factors to match the experimental data are shown in Pigs. S and 6, and the 

average hadron multiplicities for different triggers (i.e. different impact parameter 

selection) are compared with experimental data in Table II. In the most central 200 

A GeV 5 + 5 collisions, the A and A' abundance is underpredicted by a factor of 

about 2: and A abundance, by a factor of 4. 

From Table III one can find the < h~ >-dependence of the experimental ra-
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lio*, r.\li.ijjol.ili'd to the full phase space, and model ratios of strange particle mul

tiplicity to the total multiplicity of negatively charged particles which are mainly 

pions. Roughly, this ratio is proportional to the relative content of strange quark-

anliquark pairs. ss/{iiu + id). The NA35 experimental ratios < A'° > / < h~ > and 

< A > / < h~ > were found to increase by a factor of about two, going from p + p to 

central 5 + 5 collisions and by a factor of about three for the ratio < Å > / < A" > . 

In the string model FRITIOF [20], which is neglecting secondary interactions, 

those ratios should be equal to the', for nucleonnucleon collisions because the strings 

produced in nncleon-nucleon and nucleus-nucleus collisions have the same valence 

quark content as the initial nucleons, and particle ratios are governed by the same 

strangeness and anti-baryon suppression parameters. This is also true for the QGSM 

and RQMD [12-1 i] approaches if secondary rescatterings are switched off. 

In the QGSM approach, secondary interactions at energies lower than the thresh

old for strange particle production lead even to decreasing of ratios (by a factor of 

about two for Pb + Pb collisions) while experimental ratios have an opposite trend: 

Strangeness abundance grows with increasing negative multiplicity (decreasing im

pact parameter) . The most drastic difference is observed for the A production. 

It should be noted that in the QGSM the relative abundance of strange haryons 

and anti-baryons (A, and A) versus negatives is reproduced for p + W [6] but the 

QGSM underpredicts the A and A yields measured by the WAS5 Collaboration [21]. 

At the same t ime the slopes of the pj. spectra are reproduced. 

In VENUS [15], in the multichain model by Ranft [22] or in the version of the 

QGSM [17] which belongs to the so called dual parton approach, the above considered 

ratios can be rather different from that for nucleon-nucieon collisions because newly 

produced strings can have not only a valence-, but also a sea-quark at their ends. The 

number of strings having a sea-quark depends on the number of nucleon interactions, 
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i.e. fioin the centiality of nucleus-nucleus collisions. The model stiangeness abun

dance is governed also by the strange sea-quark structure of a nucleon. In ref. [23), it 

was shown that the proper choice of the amount of strange sea-quark component of 

nm leon structure function gives a possibility to explain the abundance of the neutral 

kaons in central S + S collisions. 

V. MODEL PREDICTIONS FOR PB + PB COLLISIONS 

It is of great interest to look at what predictions are given by the QGSM for the 

(leanest colliding systems. Such results for central Pb + Pb collisions at the energy 

of 200 A GeV and for acceptance of the NA35 experiment are presented in Table II, 

and in Figs. 7 and 8. where data for central 5 + 5 collisions are shown for comparison 

also. The following remarks should be made about these results: 

• A huge number of hadrons is produced in lead-on-iead collisions. Specific num

bers depend essentially on selected windows in the rapidity and transverse momentum 

phase space. As to the mass-dependence of total multiplicity, the two available exper

imental points may be well approximated by < h~ > ~ A*?3. The average abundance 

of strange particles is < A'§ > : < A > : < Å > = 93 : 50 : 1.7; thus, strange particle 

interferometry measurements on event-by-event basis become feasible. 

• The baryonic rapidity spectra are tending to a "bellike" shape; thus lots of 

baryons will be at mid rapidities.(Fig. 7) This effect has been noted for protons in 

ref. [24]. In the present QGSM calculation we have found the same for A particles 

a!so.(Fig. 9) 

• As seen in Fig. 7 the negative hadron density in the mid rapidity range is 

expected to be about 500. Is ing the simple formula [25], we get for the energy 

density i = 10 GeV/fm 3 if T0 = 1 fm. This value is higher than the maximal 

transverse energy density resulting from the dynamical consideration of evolution of 
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l i v iolli<lii>g sjsWm (17). This observation is not very surprising because the QGSM 

dvnamiis differs quite essentially from the Bjorken dynamics which assumes free 

stemming of baiyonless matter. 

• The transveise mass speciia of negatives look similar for both combinations 

of colliding nuclei, but the two-slope structure of distributions seems to be more 

noticeable in the Pb + Pbcuse. (Fig. S) The slope parameter of the proton transverse 

mass distribution is approximately the same for S + S and Pb+Pb collisions. However, 

spectra of si range particles, e.g. A'J. are softened going from S + 5 to Pb+Pb.(Fig. 10) 

This effect is due to the fact that strange hadrons are produced mainly in secondary 

interactions. 

VI. DISCISSION AND CONCLUSIONS 

As has been shown above and in previous works [3, 9, 17), the Quark Gluon 

String Model is quite successful in describing a large variety of characteristics of 

hadron- and heavy-ion-induced reactions in both BNL-AGS and CERN-SPS energy 

regions. A quantitative prediction is given for the rapidity and transverse kinetic 

energy distribution of neutral strange particles in p + S collisions at 200 GeV except 

rapidity distribution of A. The QGSM gives a quantitative prediction of rapidity and 

transverse momentum distribution of pions and protons in central S + S at 200 A 

GeV. Furthermore, the model reproduces the observed enhancement of the low j>x 

spect rum for negative charged particles measured by the NA35 collaboration. The 

QGSM describes correctly the shapes of the rapidity and transverse kinetic energy 

distr ibutions in central 5 + 5 at 200 A GeV collisions for neutral strange particles. 

T h e most striking discrepancy is found for the strange particle abundance in 

central 5 + S collisions at the energy of 200 A GeV. In this connection the NA35 da ta 

are in an exceptional position because a strangeness enhancement with decreasing 
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impact ii.oAiiKlcr has no) been obseived at lower AGS B M . energies [7J and for the 

SAIW rni'igv -'00 A C e \ ' with lighter projectile JSJ. Such a Urge excess of strangeness 

can signal us a possible transition (or proximity) of an excited hadronic matter into 

quark gluon phase or some essential change in the interaction dynamics. 

Dynamical consideration of the energy density evolution for central S+S collisions 

shows (17) that on the average a system spends less than 0.5 fm/c in the state with 

average transverse energy density < e, > > e„ as 3 GeV/fm 3 . This short t ime is 

not enough for a quark-gluon phase transition to be realized. For central l 6 0 + Au 

collisions this condition is even worse: < £i > < <CT and a critical state can be 

approached only due to fluctuations (17). if ever. 

However, the high energy density means that the density of strings formed in an 

interaction is high as well, and an approximation of the independence of strings and of 

string fragmentation used in string models becomes poor. In other words, one should 

take into account the influence of surrounding strings on the hadronization process of 

a given string. (A noticeable discrepancy in strange particle abundance between string 

model predictions and NA35 data and its possible relation to a collective string-string 

interaction have been mentioned in refs. (17, 26].) This can be done via different 

assumptions.[27, 28] The essence of such modifications or improvements of string 

models are tha t instead of the usual (triplet-) strings less but more energetic objects, 

double strings or fused strings, are created which enable an easier baryon and strange 

part icle formation. 

For a qualitative estimate of the physical consequences of such a collective string-

string interaction, we present here some preliminary results of the Monte-Carlo String 

Fusion Model (SFM) [29] which is based on a simple probabilistic model of string 

fusion [30]. 

In this approach it is assumed that strings fuse as soon as partons which serve as 
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their Miiiirr» have their transversa positions close enough. The partoii-paiton cross 

section parameter, a = 3.5»ii. diu-rmines interacti . . . probability. U is fixed to fit 

in<'laslir nuclpounucleon cross sections |29|. The fused strings possess all energy and 

momentum of their constituent strings. 

The fusion of at most two strings is taken into account, with no more than four 

valence quarks at the end of a fused string, resulting color sextet- or octet- fused 

strings. The string tension for a sextet- or octet- string is 2.5 times as large as for 

ordinary (triplet-) si rings. 

Fig. 11 demonstrates the A production enhancement as result of string fusion for 

different combinations of colliding nuclei at 200 A GeV. Without string fusion SFM 

yields approximately the same rapidity distribution for A's as QGSM. The inclu

sion of string fusion in SFM increases the strange hadron abubdances, however, it is 

not able to describe the experimentally observed strangeness abundances completely. 

Particularly the obtained enhancement of A's and A's, by a factor of about 3, is not 

sufficient to explain XA35 data. String fusion in case of Au + Au leads to a somewhat 

stronger A enhancement than in 5 + 5.(Fig. 11) Thus one has to attach some extra 

mechanism to describe the data, as it was done in ref. [28]. Moreover, as follows 

from the above mentioned calculation,[29] string fusion leads to a suppression of total 

particle production. As result of competition between strangeness enhancement and 

particle multiplicity suppression, string fusion does not affect the Kjf production in 

case of central S + S collisions. 

Summarizing, one can conclude that the strangeness enhancement observed in 

central 5 + 5 collisions may be considered as a manifestation of a collective string-

string interaction like formation of a color rope. On the other band, other possible 

explanations are not excluded. One may also view fused energetic strings as precursors 

to a thermalized plasma. 
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lin- model piedictions prcu-uU-d above for central Pb+ Pb collisions give an idea 

for panicle abundances in expt-iinu-iiW planned in the near future at CERN and, at 

the same time, can serve as a test of the hypothesis of a color rope formation. We 

believe (hat our predictions for HOD strange hadrons will turn out to be close to what 

«ill be measured, but we expect that strange particle abundances are underpredicted 

by the model. This difference, being compared to the 5 + 5 case, can shed additional 

light on the origin of strangeness production. The shape of transverse mass spectra 

of strange and non-strange hadrons is also of great interest. 
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TABLES 

TABLE I. Comparison of neutral strange particle multiplicities observed in the NA35 

acceptances with the QGSM predictions. Data are given for p -f S (min. bias, excluding 

events with charged hadron multiplicity hc/, < 5) and p + p collisions (extracted by the 

NA35 collaboration from different measurements, see [4, 5,18]). Total negative hadron 

multiplicities, < h~ >, and associated multiplicities, < ft" >"' 6 , representing the fraction 

of < h~ > that falls into the acceptance region of A'§ • (a), and A and A • (b), of the NA35 

experiment are aJso given for the reactions considered. 

Reaction NA35 

(selected p + p 

events) 

< ft" > 2.850 ± 0.040 2.790 5.50 ± 0.20 5.520 

< A'g >' 0.022 ±0.004 0.029 0.06 ± 0.01 0.057 

< ft- >° - 0.39 ± 0.03 0.051 

< A > 6 0.0190 ± 0.0060 0.0320 0.070 ±0.010 0.080 

< A >b 0.0014 ±0.0006 0.0028 0.006 ± 0.002 0.044 

< A " > k 0.480 ±0.040 0.056 

QGSM NA35 QGSM 

p + p p + S p + S 

(ACA > 5) hc/i > 5) 
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l.Mtl.K II. Comparison of neutral strange particle multiplicities observed in the NA35 

acceptances with tlicQCSM predictions. Data for S + S collisions (3 trigger modes) and pre

dictions for Pb + Pb collisions are given. The total negative hadron multiplicities, < h~ >. 

and associated multiplicities, < n" > o k , representing the fraction of < A" > that falls into 

the acceptance regions of A'| • (a), and A and A - (b), of the NA35 experiment are also 

given for the reactions considered. 

Reaction, < A" > < A'g >" < A >b < A > ' 

selected events < n~ >" < h~ >' < n" >b 

.V.4355 + 5 1S.5 ± 1.5 0.20 ± 0.04 0.29 ± 0.06 

(10 < hik < 100) • 1.33 ±0.10 1.67 ±0.13 

QGSMS + S 18.5 0.17 0.24 0.011 

(10 < kc/> < 100) • 1.25 1.46 1.460 

.V.4355 + 5 70.0 ±4.0 1.27 ±0.40 1.28 ±0.35 

(,hck > 100) 5.00 ± 0.25 5.91 ± 0.30 

QGSMS + S 7S.0 0.65 0.77 0.041 

{h,h > 100) - 5.05 5.59 5.590 

.V.4355 + 5 103 ± 5 1.85 ±0.11 2.30 ±0.12 0.31 ± 0.05 

{central) 7.90 ± 0.25 9.40 ± 0.30 9.40 ± 0.30 

QGSMS+S 118 0.94 1.25 0.085 

(6 = 0 fm ) 7.43 8.18 8.18 

QGSM Pb + Pb 1512 7.5 9.1 0.47 

(A = 0 fm ) - 54.9 63.0 63.0 
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TAUM: 111 Comparison of experimental multiplicities of negative hadrons and neutral 

strange particles, extrapolated to full phase space, (upper lines) in p+ p, p + S and central 

S + S collisions with QGSM predictions (lower lines). 

Reaction < h~ > < A'g > < A > < A > 

A\435p + /> 2.85±0.04 0.17+.0.01 0.095±0.010 0.013+.0.004 

QGSMp + p 2.85 0.21 0.15 0.015 

.V.435p + 5 5.00 ±0.2 0.28 ± 0.03 0.22 ± 0.02 0.028 ± 0.004 

QGS.\fp+S 5.87 0.3-4 0.24 0.023 

.Y.4355 + 5 103 ± 5 10.7 ± 2.0 8.2 ±0.9 1.50 ±0 .4 

QGSM S + S 120 7.4 4.7 0.35 

QGSM Pb + Pb 1536 93.4 49.6 1.73 
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S+S at 200 AGeV - central (NA35) 
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Figure 1: Rapidity distribution of protons and negative particles from central S + S 
collisions at the energy of 200 A GeV. Grcles are experimental points of the NA35 
collaboration (4, 5, 18). Histograms are QGSM results. 

Figure 2: Transverse momentum, pr (in (GeV/cJ), distribution of negatives and trans
verse kinetic energy, mt - m 0 [GeV/c*J. distribution of protons from central S+ S collisions 
at energy 200 A GeV. The rapidity acceptance intervals are 0.8 < y < 2.0 for negatives 
and 1.5 < y < 2.7 for protons. Notation is the same as in Fig. 1. 



P+S at 200 AGeV - central (NA35) 
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Figure 3: Rapidity distribution for neutral strange particles produced in p + S collisions 
at 200 GeV. Events with charged hadron multiplicity, h^ > 5, are selected. The rapidity 
distributions correspond to the full transverse mor-entum range. Notation is the same as 
in Fig. 1. 

Figure 4: Transverse kinetic energy distributions for neutral strange particles produced 
in p+S collisions at 200 A GeV. Events with hot > 5 are selected. The rapidity acceptance 
intervals are 0.8 < y < 4.2 for A, 1.7 < y < 4.2 for K% and 0.8 < y < 4.2 for A. Notation 
is the same as in Fig 1. 



S+S at 200 AGeV - central (NA35) 
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Figure 5: Rapidity distributions of K%. A and A per trigger in central 5-1-5 collisions 
at the energy of 200 A GeV. The rapidity distributions are for transverse momentum, 
pt > 0.5 GeV/c (0.62 GeV/c] for A. Å (KJ) respectively. Theoretical QGSM values are 
multiplied by the factors shown in the Figure. Notation is the same as in Fig. 1. 

Figure 6: Transverse kinetic energy distributions of K', A and Å in central S+S colli
sions at the energy of 200 A GeV. The rapidity acceptance intervals are 0.8 < y < 2.0 for 
A, 1.5 < y < 2.7 for A'f and OS < y < 2 0 for A. Theoretical QGSM values are multiplied 
(-.• \*-p f-.'».-'s «̂ r.%" ii 1-" !">eu'e NVtatti is the same as in Fig ] 



Pb+Pb and S+S at 200 AGeV - central (NA35) 
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Figure 7: Predicted rapidity distributions of .tegatives and protons per trigger in central 
Pb + Pb (full lines) and S + S (dashed lines) collisions at the energy of 200 A GeV. 
Notation is the same as in Fig. 1. 

Figure 8: Predicted transverse momentum distributions of negatives and transverse 
kinetic energy distributions of protons in central Pb + Pb (full lines) and S + S (dashed 
lines) collisions at 200 A GeV. The rapidity acceptance intervals are 0.8 < y < 2.0 for 
negatives and 0.8 < y < 2.0 for protons. Notation is the same as in Fig. 1. 



Pb+Pb and S+S at 200 AGeV - central (NA35) 
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Figure 9: Rapidity distributions of K%'*. A's and A's per trigger in central Pb + Pb 
(full lines) and S + S (dashed lines) collisions at the energy of 200 A GeV. Notation is 
the same as in Fig. 1. 

Figure 10: Transverse kinetic energy distributions ol /'g's, A's and A's in central Pb+Pb 
(full lines) and S + S (dashed lines) collisions at 200 A GeV. The rapidity acceptance 
intervals are the same as in Fig. 6. Notation is the same as in Fig. 1. 



Au+Au at 200 AGeV - central 

Figure 11: Rapidity distributions of Å per trigger in central S + S and Au + Au collisions 
at 200 A GeV. The rapidity distributions are for transverse momentum, pr > 0.5 GeV/c 
lor A. Black circles are experimental data of the NA3S collaboration [4, 5, 18]. Black and 
open squares are SFM predictions with and without string fusion respectively. 


